






Of course we know that we have to integrate all 
hazard contributions: 1) fault slip rates, 2) 
seismicity, and 3) contemporary deformation. 

Do you think hazard specialists will know how? 
After all it is the safety of Utah that is at stake.

The end



Short explanation of dynamic and 
kinematic stress



Behavior of Shear Stress at a Point on the FaultBehavior of Shear Stress at a Point on the FaultBehavior of Shear Stress at a Point on the Fault
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S = Strength Excess/Stress Drop

σo- σf = stress drop

σy- σo = strength excess

Dynamic Stress Period of 
Extreme Ground Shaking,

5 to 20 sec



Block Diagram: 60˚ Normal FaultBlock Diagram: 60Block Diagram: 60˚̊ Normal FaultNormal Fault
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QuickTime™ and a
YUV420 codec decompressor

are needed to see this picture.

Movie: Slip Rate and Stress Change 60˚Movie: Slip Rate and Stress Change 60Movie: Slip Rate and Stress Change 60˚̊



Map View: Surface Peak VelocityMap View: Surface Peak VelocityMap View: Surface Peak Velocity



Case 2: Ground MotionCase 2: Ground Motion

Utah Ground Shaking Working Group, 2/8/2010



Case 2: Layered Model Case 2: Layered Model 

Simulation result from Model 
C, simplified layered model 
(velocity increase from free 
surface to 1km depth on the 
hanging wall side), top 
column is the rupture 
snapshot.
Figure on the right is the 
shear stress drop due to the 
rupture.

Utah Ground Shaking Working Group, 2/8/2010



The Wasatch fault in our backyardwill experience 5 to 
20 sec of exteme ground shaking due the dynamic stress 

propagtion producing 10s% to 100% larger ground 
velocities than those normally used in PSHA

G.K. Gilbert recognized the range front as a 
major active fault scarp.

What have learned since and what will we do 
about it!





All data are recorded and 
transmitted in realtime to the Univ 
of Utah and PBO
recording rate
processing 
output as velocities

All GPS data are available at Univ 
of Utah
http://www.mines.utah.edu/~ggcmpsem/UUS
ATRG/

GPS time series are available at the 
EarthScope website:
GPS/time_series.html
http://facility.unavco.org/data/data.html



Fault Slip: 60˚ Normal Fault in a HalfspaceFault Slip: 60Fault Slip: 60˚̊ Normal Fault in a HalfspaceNormal Fault in a Halfspace




